Abstract: We present a syntaxonomic account of the communities of the alliances of Oxytropido-Elynion BR.- BL. 1949 and Festucion versicoloris KRAJINA 1933 from Western Carpathians. Both alliances comprise naked-rush, cushion form and dwarf-shrub heath communities typical of wind-exposed habitats occurring at the highest altitudes of the Tatra Mts. They represent a relic vegetation of the cold stages of the Pleistocene (probably Late Glacial Maximum) and they can be classified within the class of Carici rupestris-Kobresietea bellardii OHBA 1974. A set of relevés was subject to numericalclassification analysis. Floristics and ecology of the communities were characterised and the relationships to similar syntaxa were discussed. The Oxytropido-Elynion is restricted to the extreme ridge positions in the highest altitudes of the Belianske Tatry Mts. Five associations were distinguished, such as the Pyrolo carpaticae-Salicetum reticulatae, the Festuco versicolorisOreochloetum distichae, the Festucetum versicoloris, the Oxytropido carpaticae-Elynetum myosuroides and the Drabo siliquosae-Festucetum versicoloris. The Festucion versicoloris is limited to the mylonite zone of the alpine and subnival belt of the Vysoké Tatry and Západné Tatry Mts (and found as rare in the Nízke Tatry Mts). The stands of these communities prefer terraces of steep rocky faces and cliffs and stabilised small-grained screes below the cliffs. Within this alliance, three associations were described, including the Agrostio alpinae-Festucetum versicoloris, the Silenetum acaulis and the Salicetum kitaibelianae.
Introduction
In the Western Carpathians the class Carici rupestrisKobresietea Ohba 1974 has been distinguished only recently. Petrík et al. (2005) included into this class relic stands dominated by Elyna myosuroides from the ridges of the Belianske Tatry Mts (Oxytropido carpaticae-Elynetum myosuroides). The key character for classification of these stands to the CariciKobriesetea was the presence of numerous species considered relic from the past glacial periods. The communities of this class often occupy habitats representing suitable stands, which might have served as refuge during extremely cold periods of the Pleistocene.
Comparative study of the West Carpathian highaltitude communities (Dúbravcová et al., 2005) supported the ideas of recognizing the Carici-Kobresietea in this region. The idea by Ohba (1974) and later by Petrík et al. (2005) suggesting the inclusion of the Festucion versicoloris Krajina 1933 into this class was also sustained.
Detailed study of the alpine and subnival vegetation from twenties of the last century until today yielded substantial knowledge of these communities. In this paper we want to clarify the extent and content of the low-rank syntaxa of the class Carici-Kobresietea. The main aims are: 1) to find differences between individual communities and to determine their diagnostic (character and differential) species; 2) to clarify the distinction of the Festucion versicoloris and the Oxytropido-Elynion in the Western Carpathians, and finally 3) to investigate the nature of floristic differences between stands dominated by Festuca versicolor on base-rich bedrocks such as limestone and marly limestone and stands found on bedrock moderately acid to neutral (Allgäu-Schiefer shale, hornstone, mylonite, quartzite, and sandstone).
In the article only the associations with new relevant actualities are described in more detail.
Each taxon in synoptic table is characterised by the frequency (in %) and the mean value of abundance (upper index) calculated with the FYTOPACK program (JAROLÍMEK & SCHLOSSER, 1997). The individual columns contain also brief bibliographic references (for unpublished data only the names of authors are given), the number of relevés and their position in orographical units according to the map from the Database of Fauna of Slovakia, scale 1: 500 000. Diagnostically important taxa of individual syntaxa are given in bold.
Geological types of bedrock of the relevés localities were identified according to SEKYRA (1954) and SVOBODA et al. (1983) .
The recognition of the diagnostic taxa of the highranked syntaxa follows the recent syntaxonomical revisions of Slovak high-mountains vegetations (KLIMENT et al. alpine class of Carici rupestris-Kobresietea. In the welldeveloped moss layer (with average cover 55 %) Hylocomium splendens and Rhytidiadelphus triquetrus are the most abundant species.
The community occupies north-west-to northeast-facing windward slopes on marly limestone, less on limestone or dolomite with shallow to medium deep soils with high content of humus in upper horizon.
The association shows some syngenetic relationships to the Arenario tenellae-Caricetum firmae (the Caricion firmae Gams 1936), above all on substrata with higher content of calcium and in habitats with thinner soil layer. Numerous arctic-alpine elements suggest classification of the Pyrolo carpaticae-Salicetum to the Carici rupestris-Kobresietea, supporting the conclusions made by Šibík et al. (2004) . Opposite side of variability reflects relation to the association Festuco versicoloris-Oreochloetum.
Based on floristic differences we distinguish two subassociations:
1) Pyrolo carpaticae-Salicetum reticulatae biscutelletosum laevigatae subass. nov. hoc loco (Tab. 2, rels 1-12; nomenclatural type: Tab. 2, r. 5, holotypus hoc loco) is typical of relatively shallow and more skeleton-rich soils. Higher number of calciphilous species, such as Bellidiastrum michelii, Biscutella laevigata, Pinguicula alpina and Tofieldia calyculata indicates relationships to the communities of the ElynoSeslerietea or to the Caricion firmae. These species are also considered as differential of this subassociation, similarly as well as Ranunculus thora. Of the mosses, Campylium chrysophyllum is a good differential taxon.
2) Pyrolo carpaticae-Salicetum reticulatae saxifragetosum moschatae subass. nov. hoc loco (Tab. 2, rels 13-35; the nomenclatural type of this subassociation is identical with that of the association) represents typical stands of the association. They are supported by deeper soils than in the former subassociation, where the influence of the baserich bedrock is partially bufered. Antennaria *carpatica and Saxifraga moschata and also neutrophilous to acidophilous Festuca supina, Luzula *mutabilis and Saussurea alpina are the differential taxa of this subassociaton (see Tab. 2). The latter three of the species indicate a syntaxonomic link to the Festuco versicolorisOreochloetum distichae. Blepharostoma trichophyllum, Campylium stellatum, Isopterygiopsis pulchella, Polytrichum formosum, Rhytidium rugosum, Timmia austriaca and Tritomaria quinquedentata are the differential moss species of this subassociation.
The Pyrolo carpaticae-Salicetum is differed from the following association (Festuco versicoloris-Oreochloetum distichae) beside the above mentioned differential taxa also by presence or higher constancy of following species: Bartsia alpina, Carex firma, Pedicularis verticillata, Ranunculus alpestris, Saxifraga aizoides, Campylium chrysophyllum, C. stellatum, Distichium capillaceum, Ditrichum flexicaule, Entodon concin- 
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A. Petrík et al. Explanations: aa -Androsacion alpinae, ac -Arabidion coerulae; as -Astero-Seslerion; asa -Astero-Seslerienion; av -Androsacion vandelii; caCaricion atrofusco-saxatilis; CC -Caricetea curvulae; cf -Caricion firmae; CK -Carici rupestris-Kobresietea, Cv -Calamagrostietalia villosae; ES -Elyno-Seslerietea; fp -Festucion picturatae; fv -Festucion versicoloris; jt -Juncion trifidi; LV -Loiseleurio-Vaccinietea; NS -Nardetea strictae; ns -Nardion strictae; Oe -Oxytropido-Elynetalia; oe -Oxytropido-Elynion; Pc -Potentilletalia caulescentis; pc -Potentillion caulescentis; pt -Papaverion tatrici; SH -Salicetea herbaceae; Sh -Salicetalia herbaceae; st -Seslerion tatrae; tf -Trisetion fusci. C -characteristic taxon; D -differential taxon; T -transgressive taxon; reg. -regional diagnostic taxon, in another area it should have a different coenological status or it does not occur; + -occurence with frequency lower than 0.5 %.
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A. Petrík et al. Characteristic taxon: Dianthus glacialis (transgr.) Differential taxa: Avenula versicolor, Bistorta major, Festuca supina (dom.), Hieracium alpinum, Luzula alpinopilosa subsp. obscura, Oreochloa disticha (subdom.), Potentilla aurea, P. crantzii, Pulsatilla scherfelii, Salix hastata, Senecio abrotanifolis subsp. carpathicus, Cetraria cucullata, Cladonia gracilis, C. rangiferina, Pleurozium schreberi
The Oreochloo-Distichetum is closed, two-layered cushion-sward community rich in species. The stands are typically dominated by species Festuca supina and Silene acaulis; Oreochloa disticha and Minuartia sedoides play role of subdominants. Numerous arctic-alpine and boreal species (e.g. Bistorta major, B. vivipara, Carex atrata, Cerastium eriophorum, Hedysarum hedysaroides, Juncus trifidus, Ligusticum mutellinoides, Pedicularis oederi, Saussurea alpina etc.) occur in this community -all with lower cover but high constancy. In the well-developed cryptogamiclayer, Hylocomium splendens has the highest cover and constancy. Pleurozium schreberi, Polytrichum alpinum, P. strictum, Rhytidiadelphus triquetrus, Ptilidium ciliare and lichens Cetraria islandica, C. cucullata and Cladonia rangiferina are also frequent.
The stands of this association most frequently occur on marl limestone, and only very rarely on limestone and dolomite in the alpine belt. They are found in extremely windy habitats, both on flat ridges or gentle slopes, less frequently in the scarp positions. Soils are medium deep to deep, with layer of raw humus on surface. The community has character of arctic-alpine high-mountain tundra.
Presence of acidophilous (sub)species, such as Agrostis pyrenaica, Avenula versicolor, Campanula alpina, Juncus trifidus, Oreochloa disticha, Potentilla aurea, Pulsatilla scherfelii, Senecio *carpathicus and the like, indicates relatively close syngenetical relationships to the acidophilous alpine communities of the Juncion trifidi.
We propose to correct and to invert the name of the association This community occurs on slight to steep, mainly south-to west-facing, rocky slopes in the alpine belt of the Belianske Tatry Mts. It occupies very shallow to medium deep, humus-rich soils, sometime affected by solifluction, and having lightly alkalic to slightly acidic soil reaction on spotted shale (= Allgäu-Schiefer), marl limestone or rarely on neighbouring quartzite.
In habitats with shallow soil, the stands are similar in floristic composition and habitat conditions to the Oxytropido carpaticae-Elynetum and to some rockyfissure communities. On deeper soils on less-inclined slopes with places this community shows floristic links to the Festuco versicoloris-Oreochloetum distichae. In the transitional zone between the alpine and subalpine belt on relatively sheltered habitats, stands showing transtitional features to the Seslerio tatrae-Festucetum versicoloris (the Seslerion tatrae) occur. We propose to use the name Festucetum versicoloris Domin 1929 for the community with dominant subspecies Festuca *versicolor and with presence of species of genus Oxytropis. The community represents relic vegetation in alpine belt of the Belianske Tatry Mts. Domin (1933) described similar stands from the Southern Carpathians (Buçegi Mts). Due to differences in the evolution of the local floras, we prefer to consider the Festuca versicolor communities of the Western and Southern Carpathians as separate units.
Based on different ecology and floristic composition two subassociations are recognised: 1) Festucetum versicoloris saxifragetosum oppositifoliae subass. nov. hoc loco (Tab. 3, rels 1-28; nomenclatural type: Tab. 3, r. 24, holotypus hoc loco) typifies mainly open stands on steep (rarely moderate) slopes with garland soils in ridge positions of the Belianske Tatry Mts. More rocky habitats and openness of stands are well-indicated by differential species Arenaria tenella, Artemisia eriantha, Campanula cochlearifolia, Carex capillaris, C. firma, Crepis jacquinii, Draba aizoides, Euphrasia salisburgensis, Saxifraga oppositifolia and Trisetum alpestre. Mosses, such as Ctenidium procerrimum, Distichium capillaceum, Ditrichum flexicaule, Entodon concinnus, Hypnum bambergeri, Mnium thomsonii, Myurella julacea, Plagiochila porelloides, Schistidium apocarpum agg., and lichen Dactylina madreporiformis differentiate this subassociation in the cryptogamic layer.
Stands of the subassociation on sunny rocky ridges with very shallow soil, ecologically and floristically similar to the Oxytropido carpaticae-Elynetum, are singled out as a variant with Aster alpinus (Tab. 3, rels 1-14), characterised by differential (sub)species Aster alpinus, Bupleurum ranunculoides, Chamorchis alpina, Gentianella lutescens, Primula *hungarica, Sedum atratum and Psora decipiens. The variant with Saxifraga wahlenbergii (Tab. 3, rels 15-28) is positively differentiated by hygrophilous scree species such as Pritzelago alpina, Ranunculus alpestris, Saxifraga wahlenbergii and moss Campylium stellatum. 2) Festucetum versicoloris caricetosum atratae subass. nov. hoc loco (Tab. 3, rels. 29-39; the nomenclatural type of this subassociation is identical with that of the association) typifies nearly closed stands, usually with rich in mosses. They occur on moderately inclined rocky slopes and stabilised screes (sometimes with admixture of quartzite rubble) with relatively deeper soils. The group of differential species consists of acidophilous (sub)species such as Avenula versicolor, Campanula alpina, Carex atrata, Dianthus glacialis, Doronicum stiriacum, Luzula *obscura, L. sudetica, Oreochloa disticha, Saxifraga hieraciifolia and Soldanella carpatica as well as Potentilla crantzii, Tephroseris capitata, Trifolium orbelicum and Vaccinium vitis-idaea. Cetraria islandica represents the most constant lichen, while Pogonatum urnigerum, Polytrichum strictum, Ptilidium ciliare and Sanionia uncinata are the most common bryophytes in this community. Syntaxonomically, this subassociation shows similarities with the Festuco versicoloris-Oreochloetum distichae. The species Draba siliquosa has its coenological optimum in the Western Carpathians in nearly close sward communities. Large ecological and species differences of these ones from all relevant communities described so far were the reason for description of the new association Drabo siliquosae-Festucetum versicoloris.
The Drabo-Festucetum versicoloris is very speciesrich community dominated by Festuca *versicolor, while Cerastium eriophorum, Helianthemum grandiflorum, Linum extraaxillare and Rhodiola rosea are also prominent. High constancy of Agrostis alpina, Aster alpinus, Astragalus australis, Bupleurum ranunculoides, Erigeron hungaricus and absence of creeping and prostrate dwarf shrubs such as Dryas octopetala and Salix reticulata are also significant features for this community. The moss layer has a high number of mosses and occasssional lichens, usually having low cover.
The Drabo-Festucetum prefers convex parts of relief on steep, south-to southwest-facing rocky slopes in the alpine belt of the Belianske Tatry Mts. It stands are found over shallow to medium deep, humus-rich and skeleton-poor soils supported by on spotted shale (Lias) and hornstone (Dogger) with typical step-microrelief resulting from accumulation of fine soil particles in tufts of the dominant grass.
Constant presence of Anthoxanthum alpinum, Helianthemum grandiflorum, Linum extraaxillare, Parnassia palustris and Tephroseris capitata reflects close relations of this association to the communities of the Seslerion tatrae and indicates its marginal position within the Oxytropido-Elynion.
Discussion and conclusions
Great number of co-occurring arctic-alpine geoelements, relic nature of the habitats in alpine and subnival belt of the highest mountains of the Western Carpathians (Tatra Mts), and floristic analyses and comparisions with existing literature served as reasons for classification of the studied communities into the arctic-alpine class of Carici rupestris-Kobresietea. These communities are distributed widely in the circumpolar arctic and boreal regions (Ohba, 1974) and they also occur in the Alps, Carpathians, Apennines, Pyrenees and some mountains ranges of the Balkans We found that the communities occurring at the highest altitudes of the Belianske Tatry Mts on neutral to moderately basic bedrock are different from the communities occurring in similar habitats on mylonite (neutral to moderately acid bedrock) in upper alpine to subnival belts of the Vysoké Tatry Mts (rarely Zá-padné Tatry Mts). The former group of communities is classified as the alliance Oxytropido-Elynion, while the latter group belongs to the Festucion versicoloris. The Festucion versicoloris is differentiated by acidophilous taxa (Doronicum stiriacum, Leucanthemopsis *tatrae, Oreochloa disticha, Pulsatilla scherfelii etc.) as well as by some taxa typical for the mylonite zone (or subnival belt) of the Vysoké Tatry Mts, including Cardaminopsis neglecta, Gentiana frigida, Poa laxa, Saxifraga bryoides, S. retusa. It also lacks basiphilous taxa, such as Carex firma, Hedysarum hedysaroides, Myosotis alpestris, Ranunculus breyninus, Rhodax alpestris and Sesleria tatrae (see Tab. 1). The crucial difference between both groups of communities is the character of the geology.
Potential fusion of both alliances should be confusing. According to the ICPN, the name of the alliance described by Krajina (1933) should have a priority (art. 22). Forasmuch the Festucion versicoloris was described from marginal part of natural area of the Carici rupestris-Kobresietea and in addition, namegiving subspecies is Carpathian sub-endemit -Festuca *versicolor. Therefore, respecting sufficiency of differential taxa in these syntaxa with different geological bedrock, we suggested to use both names in the context mentioned in this article. Taxa occurring in 1-2 relevés: E 1 : Achillea *alpestris 2a (5); Aconitum firmum + (2); Alchemilla erythropoda + (5, 7); Bellidiastrum michelii + (5); Bellardiochloa violacea + (5); Cortusa matthioli 1 (2), + (5); Crepis jacquinii + (7); Delphinium oxysepalum 1 (8); Doronicum stiriacum + (10); Draba fladnizensis + (3, 7); Festuca carpatica + (5); Gentianella lutescens + (7, 10); Geranium sylvaticum + (5); Gymnadenia conopsea r (6); Leucanthemum vulgare agg. + (1); Luzula luzuloides + (4, 5); Primula elatior + (5); P. minima + (8); Solidago *minuta + (6); Trifolium orbelicum + (5). -E 0 : Apometzgeria pubescens + (7); Bryum elegans + (3); Bryum sp. + (5, 8) ; Caloplaca tiroliensis + (7); Cetraria islandica + (5, 6); Cirriphyllum cirrosum + (3); Cladonia coccifera + (6); C. furcata + (2); C. gracilis + (6); C. pyxidata + (8), 1 (9); Ctenidium molluscum + (6); Encalypta ciliata + (7, 9); E. rhaptocarpa + (8); E. streptocarpa + (4, 8); Entodon concinnus + (7); Lepidoma demissum + (10); Lepraria sp. + (9); Marsupella sprucei + (10); Micarea sp. (+7); Myurella tenerrima + (6, 7); Peltigera venosa + (5); Peltigera sp. + (7, 9); Placynthium sp. + (6, 8) ; Plagiopus oederi var. condensatus (Brid.) Limpr. + (7); Pohlia elongata + (7); Polytrichum alpinum + (6); Pseudoleskeella catenulata + (7); Solorina bispora + (6); Solorina sp. + (7); Thuidium abietinum + (7); Timmia austriaca + (6); Toninia lobulata (+7); Trapeliopsis flexuosa + (10).
Explanations: see Tab. 1.
Empetrion hermaphroditi Nordhagen ex Hadač et Váňa 1967 and the Eriophorion vaginati Krajina

1933.
The numerical classifications suggest that the Festucetum versicoloris, Oxytropido-Elynetum and Drabo siliquosae-Festucetum versicoloris are relatively similar. The Oxytropido carpaticae-Elynetum represents the most typical community of the Carici rupestrisKobresietea in the Western Carpathians, however it is developed only fragmentarily (cf. Petrík et al., 2005) . The other two associations are more influenced by neighbouring vegetation (by communities of the alliances Caricion firmae and Seslerion tatrae). Based on results of numerical analyses, total floristic composition and relic type of habitats we classify these communities as individual associations within the one alliance Oxytropido-Elynion.
The Salicetum kitaibelianae seems to be the most aberrant syntaxon of the studied group. This community shows transitional characters (floristically and ecologically) of several high-rank syntaxa including the Festucion versicoloris and theLoiseleurio-Vaccinion. It occupies scree habitats below the steep rocky cliffs on mylonite or acidic granit bedrock. The dominant species Salix kitaibeliana represents microspecies from broadly defined group Salix retusa agg. We prefer to treat this community tentatively as member of the Carici-Kobresietea (the Festucion versicoloris), as suggested by the numerical classification and in accordance with its original classification by Hadač (1956) .
Comparison of the communities dominated by Festuca *versicolor showed, that the Seslerio tatraeFestucetum versicoloris (the Seslerion tatrae) differs from the Festucetum versicoloris (the OxytropidoElynion) by presence and/or higher constancy of Anemone narcissiflora, Anthoxanthum alpinum, Avenula versicolor, Bellidiastrum michelii, Carex *tatrorum, Cerastium *glandulosum, Gentiana verna, Helianthemum grandiflorum, Homogyne alpina, Leontodon hispidus, Ligusticum mutellina, Oreogeum montanum, Parnassia palustris, Potentilla aurea, P. crantzii, Primula elatior, Ranunculus pseudomontanus, Scabiosa lucida, Selaginella selaginoides and Soldanella carpatica (Kliment et al., 2005). On the other hand Arenaria tenella, Artemisia eriantha, Carex fuliginosa, Cerastium eriophorum, Euphrasia salisburgensis, Ligusticum mutellinoides, Lloydia serotina, Luzula *mutabilis, Minuartia pauciflora (Kit. ex Kanitz) Dvořáková (syn.: M. gerardii auct. carpat. non Willd.), M. sedoides, Oxytropis carpatica, O. halleri, Primula minima, Ranunculus alpestris, Rhodax alpestris, Saussurea alpina, Saxifraga oppositifolia, Thymus alpestris, Dactylina madreporiformis, Ditrichum flexicaule, Thamnolia vermicularis are either missing (or show very low constancy) in the Seslerio-Festucetum. Consequently these two types of communities strictly cannot be considered as identical.
The classification of the Saxifrago-Festucetum versicoloris Sillinger 1933 into a high-rank syntaxon is ambiguous. Our results suggest that this community is closest to the Caricion firmae (belonging to the Elyno-Seslerietea). It contains many common species, e.g. Saxifraga aizoides, Ranunculus alpestris, Bistorta vivipara, with other Elyno-Seslerietea communities and occupies also similar habitats. On the contrary, the absence of many diagnostic species of the Caricion firmae, such as Carex firma, Dryas octopetala, Saxifraga caesia etc. (cf. Šibík et al., 2004) contradicts its classification within the Elyno-Seslerietea. The Saxifrago-Festucetum is known from one alone locality in the Nízke Tatry Mts (cf. Sillinger, 1933) . Based on its ecology we propose to classify it within the Caricion firmae with emphasize on its exceptionality and transition position among the Caricion firmae, and Arabidion caerulae.
The classification of the Saxifrago paniculataeFestucetum versicoloris (Walas 1933 1933 ] is also disputable. The numerical analyses suggested it might be similar to the Saxifrago-Festucetum versicoloris or to the Agrostio alpinae-Festucetum versicoloris. In this community elements typical of the Elyno-Seslerietea (Anemone narcissiflora, Bartsia alpina, Festuca *versicolor, Ranunculus breyninus, etc.) as well as of the Caricetea curvulae (Campanula tatrae, Huperzia selago, Polytrichum alpinum, Pulsatilla scherfelii, Ligusticum mutellina, Solidago *minuta) are meeting. The geological substrate (sandstone) indirectly yields support to classification within the latter class. However due to limited extent of the data available we prefer to refrain from suggesting a conclusion at this stage.
